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6$rt-^'2 0 8CJ;-5Tjl]^L. BtS<OiSStCftj^-r 
^xmit^^2 1 7*»/^*r*if;<fXt 

t:mLxm^(o&)nzmLtim. s*isimffi2 1 4 tEfr 

^i7)SJSig^m^l ^m^I^^?t'ft*l^ t . i Scorn 2 (D^^ 

mmioe mipm) imi-h. 

[00 56] |3imcS«i2 06S:Sf|&tT, II30^ 
f*^10BgKS2 0 4T'S«*;I^y-«m^2 1 2T'a«t 
206^ffij$t, t-:?2 0 8T-S«2 0 6Sr».L*' 
Xft*&W2 1 8*^<i.ttm';^i: LXWt^^o>. i^7>' 
*«*&Ufe««5-CW[6J«fiE2 1 5fc«:J3iSr«*SUpa<0 

msco^^mmioi mimm) i:i^mL. 

■^SiimSLth. ^rfc. 024'2 19~2 2 6(5Xr;^tt 

iky^yxtf>i>. ^(i>ifZ. mtrtn^mm^zuK^x . ^3 

tzm2(Dzm 1 0 8 ^ifmt^. 

[0057] z<r)bt. ^mwrn-^mtD^mimkcomih 

<r>'^'t^mLk(7)m(oimm^m^^mzMti> 

S'j^*<, mm 0 i<ommm^^zntxm2cr)imm 

io6mmm^(oui<±t<^j:i, m3<7)immi 

0 7^2conjm 1 0 8<7immm^ii^<7)imtm\'^ 

[0058] zff)±i.z®m(ommwM 1 0 9 i&^tt, ^ 

x<7)mnt^m7 -f 1 1 1 1 uto7 v-fbtia-^i* 
mjsibt:^-simmm^mm^i)^p>^j:h$i±mi 1 0 

izX^nmt. Zii^t:SmsmbLX^m:hn=Fi: 
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[00 59] zff)XoizLxwm^ti^^^^M<7i^mm 

[0060] WFiZ, *l|HH<^«-filJ«S«lwOV^TfflSiJ 

[006 1] mm) m.1 0 Hi. ^mim-^mip^ 

t' i {mt hZ.tt)K'^h, Zix^Ma -)Vmz 
[00 6 2] ffljitJ:oT{4, ^»)Jl02tL-C. 

1 0 2 1 Lt:;y7;^^OjiBJS3KSrffl<'\ »Kffli*>f>3K 

^Alt1--s.::fct^^T*s. $'?>fc. 3dts»i 02 

tLT7x7^ (SUS4 30) COi 

jEStcgJffll Uo-pSftS^c 1 0 2 SriSIf CI i: i>^Sg 

[0063] 1 0 2 <7)mm^z\m^mim 

1 0 2 i: , W.W^<^u-y\.zi:hy)\^±.\f(nxT 

[0064] mm 1 0 3i±, -^m?- 1 02b LXK 
V>. 51^S#:1 0 2*i*eiiH±«0J©^t(i:, 

m'^ti-:f^yi^-v^j:i^immth^^f.z\i. xf-^-/ 
J6^jiss:a<L, mii%<-fhztx:. mmm^ 

[006 5] S8JiE|l:«10 4{i, 'mh^i-iL^t\^o 

mm.zi.->x%,. wmmi QAi^mth^ 

[0066] SHB3imil04li. Rltll03*T-3K 



A, wm. Wc^v'y^i^^ ( I TO) . Wclr^y 

I. . 3gBMm/B 1 0 4 of^fefrS:*ilfflif I) fc fci 

0 . ^ffiCSc 1 0 0 n % omihif^m-h :l t 

ii-x^hif. ^Wimi^\^f^^k\,zwmmmx^ 
ij yii^izx -yxmm^M 10 4 iimthm^ii. s 

mmtamzx'oi^m-ti^ii. ±m^:^ymii 
m<L. mmimK-tiztx'. m{hi:iz^<ti:Lt 
t^x^h. 

[0067] \^-fixff)ifim'^mifmi&m lt i . » 
mioiffimmm. ¥i^s$*«ioo~5oon 

m, 4"C^^¥%fi$RaAn 0~2 0 0nm, W{h(0'P 

*<4o~8o%t-rs::k**. ^mim^mm^tm 
m-ox. x9i^im.Lmizmm-titiif>izmtL 

[0068] (^*^-&«) *^*iil0 5. 10 
6. 1 0 7<7)Sl;®«<i, fl^tJf. n i p^^. P i n 
fflfig, n*n-p*«fiK, n*p-p*ffi«. P^P'n^ffi 
fig, P' n-n*li^^i:'*>'BItgT'ft.5.. nM^pgcOH 

mzntxo. i'^io%Tmi^i-iztmtt<. 

m 2 0^#:;iO*>-f 0 . 1 ~ 1 0 

P P mf ttJ&ts t mi Lv^. i|i||fttt^Jitc«. 

[0069] ^^c. m3iZ7r^i-XoiZ. ^mm-^M(r> 

fni2fm±.izixi>x\<\m3i,zi5\,^x, 3oitta 

3 0 2 ii^m:. 3 0 3 Hmm. 3 0 4{i28B 
3 0 5fiiaBiOlll<7)^fi|:JI, 3 0 6til 
mi<0ll2cV|i^#l, 3 0 7(±lfflg<0ll3O^f* 
m. 3 0 8li.m2<r)WSifS. 3 0 9(im«Sffi. 310 
3 1 1 {i^ffi7 3 1 2{iSBffi3t 

31 5{i2fflgcomiOiiig||!|sil. 3 16{J2m@ 
(7)m2<Di¥^mWM. 3 1 7(i2€aom3iD4^*Jlt' 

[007 0] $<5lC, f^^StCOV^Tt. 02(7) J: 3 
^ri^SJiil^hC 1 -^m&mX'^x Srti^ LT ^Mf-^ 

mgnx^mm-^mamLx {>x\\ 

[007 1 ] ^riDlll<0^i*«O/I$m~5 0nm 

mtK. f^2co^m»m<Dm^ii5 00-3 0 00 

nmmtK. m3<7)imi*im<Om^lil-5 0nm 
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mt iw 

[00 7 2] (m2<r>^mM) ^2ff)^mMioaii. 

mti-^y. R-ftffiis. ^<7)M-^m mm. 
'j^j^matm ( ito) ) ^j:i^ii^t>^^!t>ztmti 
v\ m2(Dwmio8ii. mam. mi-h'-Aizx 

[00 73] tfz. ^2c7)mSBJil 0 8ffl!l*^^>?fe$:Alt 

©1 1 0 8<oa*f fS^<0 1 gSf *>S C i: 

Lv\ Mi.{f, m2<7)^ffilO®Df**>'2. Ot'fii)® 
jiU/2V^^i^**5 0 0nmi:fi.fc. mmt. I«)6 3n 
mgJK (500X (1/2. 0X4) ) X'hhUtt^n 
*LV\ if^. S2£7)mJll OSJi. Stff^M^rS 

[0074] ±ieo|ISfeJg®tCi3V''T{i:. B 1 ««® 
«s i|iSI*^12itXII2<om®iO-fWSli!ct:J:-5 

[0 0 7 5] l^2<0^|g«10 8<0±l: 

I 0 9 S-iSftT i J: V\ MMMM. 1 0 9 m^HW^t t 

m%j-^i'--y'/-rh-m. %cvDi,zi.^m.^y') 

&jix'5tij-r^ctotctB:^3«i^3!)<. »gi 0 1 fcmiamffil 

0 9i:^zmnif(^tii, 

[0076] m£m) $i±mi 1 on. ^m:h 
iik=f-im!^it. mm. m9^j:ifmmmii}^h'^*). 
i}"ommy yi'A 1 11 . m^wsM 1 1 2 1 msiii 1 
0 8, a«i 0 1 fcHg3t-r&. Ltan^-iX. $i±m 

II on. mm^. nm^. ym^. mmt. mm^. 
m®^m:b'm^^m-rz-fmfMX'i>iitmt i 
v\ zixt^com^iWci-m^tLxii. mm. ^k'j 
^i^y-iym^. 'y]y^ymf^. '>u^-ym. 7 

milOtlxmL. M^TX1saEMB.l^j:t<(>^ 

mi5iir/m.minozti)^-simx'hh. tfz. 
m. ^m^Rim. ^^^m. mmjkm. -yvyt 



1 o^zmmthcitx'. m^^ji^miSiM-riztm 
mx'hh. 

[0077] --jf. ^mi*iS^zmm■l^<r>m'i^J: 
iK<ifvthtzMz. ttihsmi 1 o\mmx'^^<xii 

^rii>-f , fl:*WttJi-e03Bgja$*«4 0 0 n mW±8 0 
0 n maT(0^mm^mzt5\^X 8 0%&±X'hh 
:LtimtL<. 9 0%ULhTJ)Sifc*UOa^L 

ft 2 5stiJtti.tjjha5« 1 1 0 ^mamn i . i 

2. OX'f)i>Ztmtl<. 1. 1*>*>1. 6T$»I. 
[0078] (^ffi7'f;l'A) ^ffi^-f^UAl 1 IfcL 

iztij^T^h. ±!Rm±mti lot^n^m 

Mzibiz. mm. ■:3vi-mm. ryx-^mm. ^^r 

a2r«ffifflfl§7 ^ /l/ix 1 1 1 coJtBtff d i:*«aii L 

v\ -f /PAi 1 i&i/m±g?«i 1 0 wi. Daci 

[0079] (Sfflll34«) SBffli^«l 1 2i:UT 

m.. TvT.^-j^Wi. FRP (xr^xaiiittss^LT"?;^ 
^ -y ) fflv^i, i: *>'-e# i. . ■m'mMmm 

[0080] {%nmm.) mam. ^w^<T)m/^m 
=i-im\^fz%9^w.<r)-mi7Tityo'v^mx'hh. 0 

i a \,z. ^'^■nn=f-A 0 1 TmU;tES[^:;>3 

n^'mmms.A 0 2 {ca:^] saT^^ti, g??4 0 
s^bm^^fih. tfz. msmfi%=FAoi<Di\i]n. 
mx/^fimwA\i. sff«iai¥a4 0 Ammm.\Si,^ 
S4 0 5t=j:-5r«!aisti. ■e<o«!ajfi-^*<{i5:fta«# 

a4 0 6{cA^)$ix, 'f-^7)fi^tl«-::fV^T$iJffll|ll»4 0 

7(=j: om^i^jiS4 0 2mm^fih. 

[0081 ] ^Wim^A 0 1 1 UTJi. «?y;i{f , ± 

'ikh i. 0 t.zmm-i> z b mt u v^. 
[0082] w.fi^mm.A 02b Lxit. mm. 

31®;^^ •y^yyn^im^-^fzDC/DC-3y/^-:$' ^ 
m^DCy^AC^ yj<-i?^j:b'i}^hh. com^i^ 

mm.A 0 2{i. ®jffliiiiss4 0 itpt^^Mt^nty-h^vi' 

;^<7)ON/OFFTa-r-fit (v^t)i9>l>ji8i[$) fc^ 

mmtt z bi^x't h {iff>X'hh . 
[00831 %mA 03b LTtt, mm. ^Bm. 
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m^imx'h-^xi,x\'\ Piste. is.m^tLX2 

2 1 L r ( i D C / D C 3 y y N'- *if£ffl ? ft S . 

{0084] ®E^{ti#S4 0 4 (i. mn£^m:hm 

i^^)m^Z^WiLX. ttl:^igS#a4 0 6(CjS^. Z(7) 

^^^tzntiyth^rymx'miLXiiKzttm 

[0085] «cS«iai#S4 0 5(i. fFlJi{f*-;PS^ 

ttzimm&mx-^^mEtz^t. mEmm^m 

4 0 4 tliltttc^aifl^Srr i/'^/Hli: LTiti^liS^* 
I54 0 6moatf. ::ii^<0«iai^glcfflv^A>ix|,A 
/D 3 yA'-:j'(i-HMj2*»o^g»]g-cj) S c: fc 

t< , ft^wteti 1 0 t'-y h]:xkmmmm^. 5 0 

kH ztLhO-tyrU y:/a^5:l#otcO*-'ifFS 
::«0J:d^A/DayvN'-:5'{i0. l%JjlTOi^T% 

[0086] !±J:/:i£g*g4 o 6 a, ±M(^tkm^i<z 

:/3S^ 4 0 1 o^^J:^Imff*<is^ffit ^i, i 3 ^y- h m 

v-^^onyh-j.-^'i: LTftfrft^ii, CPU, RA 
M. ROM, Xtii:^^-h. M?l«ll#$riixS^i: 

[0087] $iJffll[l]S§4 0 7 (i, lilB^iiSaitlS. IE?S 

i^mhir'-hmm^mX'h^. Zc^i^-W-^A-X 
izx *) . ^m)jm^4 0 1 <oai:»jmE**. ai:>}lfe^# 
m 0 6(7)iiitHZ-mi A 3 tcm^I^}^^S4 0 2$: 
SilP-ri.. ::<7)$ijffllllli?&4 0 7{i, T:>-D/IHlSST'tT 

rJ'Mll^fLTfcO. CPU^iajICPU-C'J>«»DSP 
(Degital Signal - Processo 

ffliiii»4 0 7(i, jje<oaj:Jjis^¥S4 o 6 1 snaofli 

[0088] 

miiztih<ommm!>zmM^tii>ij<^x'i,i^j:\>^, 
[0089] ( mmm i ) ^mmma. m i toiSB&iirffi 
miZTp-tmm^m^ijmm-ff^f^x'mtxi^^ 
I. iitmztsitxm'pxmtx'X'imt:'p±L. wm^: 

[00 90] 3!d#Sf<tl 0 2C{4, mi4 5mmX4 5 



mm, 11$ 0. l5mm<m^X\ -m.mi,Z^JUjt±if 
i:P?{fftSiaei^mt:^.:SUS4 SO^fiMUc. z<^ 
1 0 2 $: itiffi<7)EcS-7:?^^^ h u yXJ -y ^^S 
tcSSL, E:>J*< 1 0-n o r r WTtC'SrI. tX^mfM 
Jt. -C-om, r;l':/>'*';^^30sccmet*§L. ff::'] 
5-2mt o rriZ^nttz. ^m^mm^tt. 6 i 
nc h4'<7)T;US-'>A:J'-y-y htl 2 0wOl:sS^ 
:ft?:EWlDL. 9 08?iaT'7 0nm<?);?§cO7;l'5-'>i» 
i)'^^j:hRmm 1 0 3 ^X^^fr 1 0 2±m^u^. 
3\^mt^^m¥ff)^&^3 0 0X:i,ztmL. 6inc 

h <t>mits^(r)9-'y'y Hzmfs^mm imix 5 

O0w£7)a:siim:^$r3O:JJ-raMDL, J«730 00nm£7) 
K'f»IS*^'^>^I.SHH»mi 1 0 4 SrRftta 1 0 3±tC 

mixmmoituz. 
[009 1 ] z(r>m.<7mmmi^mm.f-^i}m 

M (*llQue s an tttl^c7)Q scope 250) iz 
Xf). 3fe«^2 0nm, ^3 2 0 0 nm 

ff)rn-rim\^xm^Ucbz^. mmizn^m^ 

*5300nm, +'C'»¥%ffl$Ra*<8 0 nm, DflflO 

'^'t^mxtcr)mmmmm<^immm^wizm-m 
^¥5 QyoX'hhztmnhtHz^^-^tz. 
[0092] z<nmm2\.zmmmmi.<ni^^\^ 

L^2 0 ICClttfoiSSL, 1 O-itor r^T'X2£ 
rKyrT-SfmUcm, j2i'9aiLM201t^l <r>^W 
m(0^M2 0 2 tOia<^y- h>'<;l'7"2 2 7 ^r^tt, 
||lcO^^«c)l(7)B£ffig2 0 2tcS«&^«)U>!. m. 
ir^>vy- 2 1 0 2:T(f rmSraffiSES: 3 0 m m t t 
2 0 7 tCTSS<7)^ffiaS{4 2 5 OX;{c$iJffllL/c. 
[0093] -HJ-l=#f§v*<ffi5il7ti$.4-e, ^xmx's 
2 1 6^0, SiH,/Hj (S i H4 5rH2T'l 0%t3^ 
f?) 4 seem. PH3/H2 (PH3S:H2T-2%tC^ 
H?) Iseem, 1 0 0 s c c mSr^AL, ;?.o>y 
N;l'A;l'ro^;gS-iiSLT . ^Ii^2 0 2 OrtES- 1 
tor rizmi. KM^^^lf.:bZbX\ iI*>(Cl 

0 5MHzOigjg^^J:01:fii2 1 3C1 5W<7)«:^ 
Sr^L;t. r7X'7l43 6 0e'Sj#^$-«-7t. Clitfc 
J: 0 , nSom 1 co^mm 1 0 5*>\ 1 0 
4±lzm 0 nmcr,m^X'm&^iXtc, 

[0094] Mi/mm udmz. m2(o^mm(r>gi 
m.2 0 3 izmo:^ inmsmii sommtuz 

Ik, mms^mi 2 5 ortc lt . ^'xm^m 2 1 7 j: 19 

SiHiSOsecm, 1 5 0 0 s c c mSr^AL. 
Xu^y Y)i'f^)Vfffm&i^LX , )^KM 2 0 3 <J5I*I 
ffS-30 0mtor rCftj^L-, KM'^'&l.tztZh 

x\ muz 1 0 sMHziosmi^mmi. K)mm2 i4i,z 

5 WCD«^) S:tSA T^Wr^cOJ^^ 7:^WMI'Z 13.5 
6 M H z iOlS^jft^ $r 8 WEnan LT 1 2 0 ^ISB$«ES 
C:nt3<l:'5, iS0S20^|i^S»Jil 0 6**. » 

1 0 0 0 n TtKDW^X'B^-^titc. 

[0095] mx/Mmi: Lt:^^. m3<o¥^miiim<^A 
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m2 04t3S«$:»L, a«aS(41 7 
J*';?.«Af2 18J:'3SiH,/H2 (S iH4$-Hit'l 
OXizmi) 0. 2sccm. BF3/H2 (BFj^Hj 
X'2%I,Z^) 1 s c cm, H23 5 s c cm5r^A 

X\ e^C 13. 56MHz (Dmm^MX 0^2 1 
5 3 3 Wc7)m* S-tSA . r 7 X-^ti: . 15 0 fm 
nm^ttc. Ztll,zX*). pS<^^30^1i««:ai 0 7 

[ 0 0 9 6 ] ^J3. #lcOJI${4. #^i*T-ai^l^^ 

fdm^ L-mmWimmzmm^fc t ^ <Dm(^m 
mi{mmmzxm^Ltzmm^i>. msimx-^ 

[0097] m]m.i±^<om^mi)mwimt:m^^x 

MMti^tZb. «ffiJ^{4¥J^iS$*^3 5 0nm. * 

'C>^¥%ffl$ R a*n 0 0 n m , m{h(^'p'C.mxt<m 

i&(r)tst¥mcoimmmikmzm-hm'^i}^e o%tm 

|g3<^^«cll0 7O*ffifc^<|SIt€«"*L?t. t> 

m<r>m:^^zz.<^x 0 tm'^-k'^p'f\,zmwm\t^\ 

[0 0 98] ife. '^2<7nmmt.xmLUzW^^ 
(tt) ^oxumtfrsaR i nt2 o o oTiii 

%\^ti1^%. vU aycO ( 2 2 0 ) ffitOh-:7*5RS!l$ 

200 0CT-ffl^Uv:jSm. 5 20cm-'tt:-^'$:f| 
Sl-r I. h *^'T'§ , \ -^-ffi<nm&\z i -5 T t 

[0099] <J:tiMf4$: D C-^^^- h n y;^.>'^•7 ^^m. 

IS?f<^^fflSrjgiettT, +*g54 0mmX4 0mm<^ 
mz. 1 OII4%cOi§-fl^i: 9 0M%<7)8^l:'f y'J"^ 
AtA»A,:5rS ITO^'-y-y ^$rfflV^■CI52<?5l|ffill 
OSSrJ^^A-.yrJ'Uy/tJcOJ^fiaLTt. ll20«ffiSl 
0 8 Wlt«^{4. S«iaS 1 7 or. ^igttxr;^ h L 
•CTyPrfy^DgmSO s c cm, S^;<f;?,0. 5 s cc 
m. JftSai*Ic^E:»]3mTo r r. ^'-^'•y hc7)#{4ffl 
ai^0<OSAS:>]ftO. 2W/cm!t=T**;10 0«f 
•Cli$*^7 0nmi:^|>J:3(ciS^Lf^. m-\i. 
o T PI t^ftTitmB#IS t cOWf^J-ejfi Lttfts-r h c: 
ttcJ:"?. 0T^«OJI$i:Uc. C:i0l|2<r)m®il 08 

[0100]i«0j;^(c LTfmL;tlSf4tSg'>^-;^ h 

u-yEPSOLTmsms i o 9 ^%2mm& 1 

0 8OfflS<02%<0lSlStmL. aj:^4g?-SrlR0f+ 



(t, msz'7M-xmm->i\^xm9'r-ky^Ty\^7.^ 

ffl^-fflOT^d^J^l 0 2{c5XOWt. 7-5.Xffl3^§^^i: 
LT^<?)-f-rS:^llttS^»IfcT*mmfii 1 0 9 

^^-ftixmzmi. mmmmmzm'rrz:rii}'htii:h 

im\ii^h^6izirz. 

[0101] Z<7mSX\ AM 1 . 5(10 OmW/c 
6mA/cm2, ^i03aiS2a)*{±8. 2%X'h'^tc. 
8. 2%X'h'>t:. 

[0102] ^<n^k. i^m^n=!-<^'S.%mm\>z^±^ 

«1 1 Oi: UT<^)EVAi/-h (;^ri;>':/.t^->7;K 
7hU-Xta!!, ffifn«7:rh^^ yr, li$4 6 0'7 
^:?n;<-h;l-) fc^B^-f/PAl 1 IfcLTOfrfflS- 
3D-^-Si:mJ!!SUoil®ff£OETFE7-f;l'A (Ta# 

S:, w-^^iha5^^l i ot lt^oevax- 

h (X7-'jy^^;l<-y5;K5hU-XttS, ffip°p«7:j- 
Y^^-yy. /IS4 6 0V>f ^'n^-h;l') t't'foy 
7^;PA (Ta;J^:/*ti!s mSk^y-T-/^. J5S6 
3. 5-7^^'op<-h;l') tSMffl^Wl 1 2i:LTO 

mvi^^}^M.fm(m!ij^-y^mwL. w-^o. 21m 

m ) ^ E T F E/E V A/^^-)]^={-/E V AZ-^-f 

ay/EVA/«iStV^-3)lilca^ayt« -E-tfOlg. ETF 
E <7)Hi!l t {4;^ai t E V A ^a-r hfz^<r>'fVUV 
y-tJUM, (TJL5K:xttS. ffin°q^r7nvPFA7-r;w 
A. Ji§5 0'7'f^'o^-h;l/) ^:rt-LT, T;l'5-'> 
A^-yi^a ( 1 6X 1 8;<'y>'a, ilgO. 0 11 > 

V^TiPEIiiimL^:*«'c> 1 5 O-CT'S o^3[igfe-ri.::i:{c 
iO. r^P$-';^A^-yxA{cJ:')«=:IH]ia*^Blc$ 

[0 103]^i>, C::TfflV^;tEVA>— h{4*^S 

V Afflii ( w^m^'-ii'is^m 3 3%) 100 ajispcw 
L-cs?<®^ji. 5mM3. mnm.mm]o . ssm^. 
^^^m\o. iMSP, ii-ftroijpjo. 2ms.3. v 

7y:*-y7-yy^^jO. 25ttftl»$rE-&L7tt<OT*) 

^. mm'i'it. "fibm^mf-mm^zthLxio 

t:m-mtiiLni}^e>tii:him^tii^?>XolzL. 

[0104] fiigS)llSriS{t/::f*iO, AMI. 5(10 
0 mW/c m2 ) ggMB#<r)mEm5iElftt*»'?>^#^>*T.I)S 
*&mg[t42 5mA/cmMaSt8(^5eSiS!l^{47. 8% 
X'h-oti. AMI. 5 (100mW/cm2) 1000 
l^l^B^t J: l.5&{Lpe»flfc<OS3ii5&*t 7 . 8%X'h 

X:, ®K8 5%OfitSBSi^ClRii«lL, 1 0 0 O^fScO 
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^Al=2 17j;OSiH,80sccm. 1 5 0 0 s 

mM^<nn'S.-k 3 0 m t o r r L . E:^3**$^ 

Lf^fcCl^T'. lt*>(C5 0 0MHzCOammiSJ:'9m 

|gtCI3. 5 6MH2Osig^ll:^3S:2 0WEpjDUT4 

o^Sit^S-^Tf^L^WWi. HMfl'llifclniaio:^ 
[0 1 063 z<Dwm<^mim,-^m=tWih'm^^^ 

i^)S$Ra*n 1 Onm, ElflO+'MtLhOfgiiOtS 
^iS«cOJS^ffiWi^f4rtC*t-ri.f>J-^*^2 0%tSS[O^ 
ffit'OSiJ^T'S)^ 5 0%J: 0 t»/h$ <^-5 7t. 
[0 1 073 «a®liiJg«1*<^AMl. SdOOrnW 

fflt'S)-^;^^ L*»t>, AM 1 . 5(1 0 OmW/c 
m2) lOOOi^IBEiStKiS^^^Si^iOjeSiSS^i 

[0 1 083 ^^w, |g2cO^^#:«^-C-f^^U>:l«S5: 
4 8 0 c m- ' \zi■J:fiht■>ts:\^xiimmX'% TttiSr-f , 

[0 1 093 (.mm\-2)mm\-2M.%2<n 
^^mi^mz. afi«iagsr3 5o-cicUT. axm, 

A'f2 17J:0SiH42 5sccm, Hj 7 5 0 s c c 

$S5OI^E$:30 0mtor rtw^S^L. 
/tt::5T\ il*>l3l OSMHzCOiSl^jg^jSiO^ 
2 1 41C1 OWiO^^j^SAtl 2 0^IBI^$-lirTf^ 
iSL^cm{±, lll6Wli:|S|«<0:Sra-C'SS^2rf^filtL 

[01103 c:<^liSiPKO«flSJM$-M^^IB!:tfm®$-ffl 

V^TfflSU/'^ltC:^. ¥%i«$*<2 3 0 nm, ^'{Ml- 
•m.^ R a *<8 0 n m , IH]£!i<7)4"i:^ffiJ':i±t0^ii<7)J5^ 

■CWW-^T-ftl. 5 0%i:l^ltt'*)o/,:. 
[01113 ffia®BIM^<7)AM 1 . 5 ( 1 0 OmW 

Ji24mA/cmMj)Jffl<7^S&*(i6. 2%kffiV^ 

[ 0 1 1 2 3 S^C, m2iO^««:Jlllt-^figU/v:IS^$r 
XiSIllfff^gtii^ L^c^m, 'J 3 y«o ( 2 2 0 ) ffl 



mt, 5 1 8 c m-^Z>£—7ifiWm:% . O-f fLOaiStc 
J: o T t ^ 2 (7)i|i^«cjmfefBffl S:-&tf#«f*ii t'ft S 

wm<zn\jx^wm<n^x:i^% 

[0 1133 (^^2) *^W=fcV%Tt>s 01^ 

JSBSBJfffiH \.z^'fmL<r)mM.-)) 5: P]-0^ff "C^ 

[0 1 143 3a$Sftl02t={i. ilSl4 5mmX4 5 
mm, JI$0. 1 5mmiOje^-C\ -^Wl-BAtt±{f 

i:D${fiti,^pa^sus4 3o$-<^fflUc. :i<m^ 

frl 0 2^iUK<0ttfflv^^:*-hoy;^>'N-'y^^atlSE 

L, Ri+si 03tSBH^sii ^A^i^mwt'm 

c7):^aT'f^i3 L , -til-filOil^ 5-70nm, lOOn 

mt uc. ::os:i^af!|Ji o 2S:mffit sis^o^s- 

iEffifc LT , iBKffilS 0 . 0 5 m o 1 /'J -y h;K^*^ 
Jg+T, ?g?a8 0'C, maSg=J^4mA/cm2t'5^Ma 

$^i;tjSBM®i±twiK/i{Ci|!5j 1 0 0 0 n m<7)i!'fkStB 

[ 0 1 1 5 3 5 LT#^L7tSS«7)^MJBtt5rJS^(S 

;>3^aMt::-r SIS tfc t c ^ , mmM^mx ^i^son 

m. 4"t^¥l^$Ra**2nm, IHCiO+'DttJJLhf?) 
[01163 i<0S«Sr5fc. 5%, 3 5'C<?)i^K7k^ 

jgc 3 0 ^^?s« Lfz^. mrnmi^mm^ uztz 

h . ^Mt^^'^^ *5 1 8 0 n m , 4"C^iS¥l^fflS R a 
*MOnm, IHflcO+'ll^fflJ'Xt.tfO^l^OJS^HSOJS^ 
ffi«^tj*frSSI^A<4 6%t^->TV^/i. 

[01173 z(mwmmz^sLfzm.-km2\.zm. 

s5?:5^-f SScOjM 0 tii us 2 0 nc 1 tJrf oISS 1 
0-« t o r r^T-aS-i^yrr-Sf^t^m, iSOUiLm 
2 0 1 1 <0#»f4cjB<?)fi£lg2 0 2 ico^oy- h 
AVur 2 2 7 S-fflft, m 1 <7)i|£Sli^lc7)|£ffig 2 0 2 
^Sr^ilL/i. a«^*/l':?'-2 1 OSrTffrmiS^gE 
Bt?:10mmkt. 2()lVZXWm^WmSt 
2 2 5°CC$i|«L7t, 

[01183 -V'itm^tl^'^hixti^i^X'. iixmX'^ 
2 16J;0, SiH4/Hj (S i H42rH2-ei 0%C# 
S?) 4sccm. PH3/H2 (PH3«-H2-C2%fc:# 
ig?) 0. 5sccm. HjlOOs c cmSr^At. X 
n.y hyP/NVPytO^SSriiSL-C, ^^2 0 20l*lff 
S-ltor rtcfiii^L. E:>J**^SUck::'!>-C, tt*) 
tCl 0 5MHzO^j5^i®J:0©fii2 1 3(11 5W<0 
«:'35:^AUc. 7-7X-7{i, 3 9 0^m^$it7t. 
J:^^^cJ: 0 . nM^^m 1 l 0 5*«. SB^tg 

S 1 0 4 ±K:*<>2 0 n m<Oi?$T'J^«$tUt . 
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[0119] Mx/m%i ifdkiz. ^2<7)^^mm(o^ 
fis mmm.ii2 5 ox:izbx. 1 ? j: o 

SiH,25sccm, 7 5 0 s c c m$rSIAL.. ^ 
X3-vV>W^lvr<r)mf^i'^LX. fi£MS2 0 3<7)l*lff 
S-BOOmtor rtftl^U. mUm^Lfzt^lb 
X\ e*>K10 5MHz<?)?6^eiS1gjgiJ:')fJfli2 14C 

0. iSom2iO^«!jil 0 6*i. l^lOOOnmO 

[0120] sixsf^^ Lf^f^ic. maco^mwMff)^ 
mm2 0 4iz^ui^i. ««iag{ii TO'ctcLT, 

:!y>?.^At2 18J:'9SiH4/H2 (S iH,SrHjT'l 
0%fc^6S?) 0. 2sccm, BFa/Hj (BFaSrHj 

T-2%tC#iK) 1 s c cm, HjS 5 s c cmgr^A 

(DnZi 2 t o r r{C«»U. Ei^jA^S^UcfcCl-^ 
t\»*>tC13. 5 6MHz<7)^jajfti:iiJ:')^ai2 1 

[01211 COiSff^^ffijettSrK^fBTOmSSrffl 
V^TS!l^L/>:i:^^, ^®5g«{±¥lfe)^$*^'2 5 0 n 

<7)mmmm<rfimmm^»^zm-^m^5 6% 

m3cO^*Ji<Da®fc^< |3| tffi$-*L^. 

[ 0 1 2 2 ] m2<7)^mmtx-f^^uzmmi 
xf&mtfmmx-m^ifzmm. i^u ny^o ( 2 2 o ) b 

/life*. 5 18cm-lK||fte^liOtW^SV^hr-^'*« 

[0123] ^cr)mii. mmm 1 1 mmco-nrnxt/tm^ 
[0124] mmsimiitzmco. ami. 5(10 

^m^li26mA/cmKWIi<7)^^mmii7. 9% 
Xh-ifZ. AMI. 5 ( 1 OOmW/cm') T'l 00 

0 ^<n^iwmt<^^^mi 7 . 8 %xh 0 . 

[0 12 5] C:<^-ty7Vl^5-fflJK8 5'C, SS 

8 5 t , 10 0 0 f^(^mmwik 

[0126] (^i6^]3 ) *^fiai-C'(4. SSOtSBSBr 



[0127] 3mSft3 0 21C{4. immZ-^yir/Uib 

3 0 2 Sr HilEOltMv y^^-Voyx^^v^ ^StcISS 
L, Rltii3 0 3i:SHJ3imi3 0 4S-|lifefia|li:|5]a 

ff)-mxw^L. sstuc. ^fc, -eti-fitoJiso 

3s 3 0 4<0WSJ47 Onm, lOOnmtUyi. 
[0128] >l£7)S®0*ffi?^1«^lIi^ra:^»MC J: 
OM^L/cfcCl'^. ^Bt2{4Tfe)S$A»'l 5 0nm. + 
'i:^¥^ffl$Ra*fl 5nm. [afl04"i:^ffiia±0«tS 

<T)imm<r>im\m-kWizm-m-^t^5 8%xhi 
[0 129] zcr>mL^m2\.zmmykfms.<nm^ 

LS2 0 ItCltScTolgML, 1 0-<tor r^TSS 

^l^yTTSf^L^cft . S*)ajU^201t^l <7)#««c 
SOfi£i^S2 0 2 t oraoy- h>'N>7'2 2 7 Sr^lts 

m 1 mmwm<r)msm.2 o 2 ts«[2 0 6 i^^isl 

^0. S^KJi-wW^^-S: 2 1 0$rTtf««£[SSg^2r 3 0mm 
tL, t-^'207 {zXW^<^mMWi 2 5 O-CtC^iJ 
-\-^i,zm%if'fsh1xfz^!^X\ ijxmxm2 1 
6^0. SiH4/H2 (SiH,SrH2T'10%(C#S?) 
4 seem, PHj/Hj ( PH3 2rH2T-2%t;;^) 1 
seem, H2I OOsccmSr^AL, XU-yVJVJ^^ 

)vr(r>WiW.mmLx . mm^<^m.^ 1 1 o r rt 

ftltU KIltm^LtikZbX. II^ICI 0 5MHz 

<mmMMii 0 mil 2 1 3 1 5 wcom^i SrtSA t 

7t. T-^X-efi, 3 6 0S?^i#«g$-^7t. iiitcJ:0. 
nSoSg 1 ff^Wm 3 0 5**, SBflSimS 3 0 4 ±{= 

monmm^xm^-^fitz. 

[0130] Mumn^i Lfzmz. ^2<r^mwm^ 

m.2Q 3 tcSKSr^ tmH^EMSr 3 0 mm t L;tf*. 

mmmi25 0'cizLx. .>yx^A«2i 7^031 

HjSOseem, H2 1 500s cem5-^AL, Xxn 
>y h;W>';U7'cOMS2:iB^LT. fi£M^2 0 BtOrtBES: 
30 0mtorrCfiiJ^L, El^JJ&s^^ti/ifcC:-?)^, 
il-ijtCl 0 5MHzc;0lSJl^®j:'5€«i2 141C5W 
om^]$-JiAL, TXl|fi§tC 13. 5 6 MH z<7)^ 
JS^l:^?: 8WEpjnL.T 1 2 O'^m^^i^tz. Zix\,z 
X^. iS<om2<O^^*)S3 0 6*f, f!;l OOOnm 

[0131] nifm%i: Ltz^iiz. m3<r>^mwm(r>^ 
m.2 0A\,zw^^i»L. wmmt2oo'cviLx. 

^{fXSIAf 2 18^05 iH4/H 2 (SiH,SrH2-ei 
0%(C#«?) 0. 2seem, BF3/H2 (BFsJrHz 
t'2%C#iK) Isccm, H23 5 sccmS:S»A 

cOI*lEi&2tor rtl^Si^L, E.-f]il"Bi'&LfztZb 
T, E*>(C13. 5 6MHziOii5ii«^m^J:'5«@21 
5K3 3W<0S^^tftAU>:. r5X^(4. 15 0^181 
WL^'^fii. ZiltiZii^. pSc0|g3Oi|i«*13 0 7 
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[0132] :i<n>mx'm.i}-^h~mm.m'o\i!. 

Sffi{Cli?F^S$ 1 8 0 n m , 4"C«¥i^§ R a** 

3 0 n m. m€in^^^m)±<7yw$.<niimm.<n^m 
[0133] ttcimimmmt-v^^Ltzwm^:^ 

fe*, 5 1 6 c m- 1 tce-^' A^ra^tX, iiF-mm<^ 

[0 1 34] iffls^ffb^rv^s^ti^i^i^^. mi^mi 
<r>^m(^!mm 202 i,z^m vt: . 2 

lO^T^mmJSmt^SOmmtL. t-:?207tC 

TS«<?)aMaJg{i:2 3 0*C{cSiJffllL7t, 
[0135] +di-tSfSl3!)^fti?tl./c^AT\ J^'^^At 
216J:0. SiHi/Hj ( S i H,5rH2Tl 0%tC# 
f^) Isccm. PH3/H2 (PH3lrHjt'2%(:^ 
f?) 2. 5sccm. H248SC cmi^Xt. 

1 1 o r rizmt. BlJt/^^^ttztZ^T. E^.t 
13. 5 6MHz£7);SjfiSmjlSJ:'7mii2 1 3t:i . 5 

/c. ZtHzX*). nm(0^Wm3 1 5*<. SB3<0^|i3l 
ftl 3 0 7 2 0 n mOm$ TJ^^ ^it/i . 

[0136] nx/mm Lfzmt. m2<D^mmm 

m2 0 31CS«I-^L, ^mnmii: 3 Ommt Uc 
fit. mW.m.li2 5 O^Ct^tT, ^xmX'82 1 7 J: 0 
SijHslsccm, H2 48sc cm$rltAL> 

7 h}w<)\^rm^^m&ix . mm2 0 3c7)f^jE^ 

1 1 o r rlCftltt, ff:>3*«S^L^t C:'5)f . tt^fc 
13. 5 6MHzCDaJiS^llIJ:0€ffi2 14{Cl. 5 
WO^:)]^ftAL2 0^raj$^§-tf^. ;ntJ:0. i 
SO^#t!ti®3 1 6*^\ iKj2 5 0 nm«ii$fJB^§n 

[0137] Bl/^Sf^^ Lfzimz. m3C0^^m<^& 

m.2 0 4izmiif^i. a^iasiii 7 0°ctLT, 

;{f;?.SAf 2 ISiOS i H,/H2 (SiH,$rH2n 
0%l,zmi) 0. 2sccm, BF3/H2 (BF3S:H2 
X'2%I,Z^) Isccm. H23 5 sccm$:SA 
>(.a'yh/W^J\^y<7)m&^m^LX. fi£m2 04 

t'-i:*>tci3. 5 6MHz<7)jgjgi^^i!IJ:0 3 3Wcr) 
S:^j^ftAL?^^. T7Xv<i, 1 5 0#Sj$i^$-a::^i. 

pai0^«:ii31 7*<. *«)10nmiOlf 

[0138] f(^mi. mmm i twastoijmx't/tm. 
[0 13 9] mmEimi'rt:m<o. ami. 5(10 



0 mW/c m2 ) m^<^^SM^i'mti)'^'i%^tlhm 
ti^mm 1 3 m A/c mi , iD^^^JS^Ji 14.0 
%X'hr>rz. AMI. 5 ( 100mW/cm«) ri 0 

0 0l^S<0^&-fbl«mw3gM&*{i 13.4 %Th 0 , 
^'fl:{i-5%{Ji:'T'S>-?^c. 

[01401$ ^>(C, C:<0^fyr;l/$riaK8 5*C. SS 
8 5%(^)^^M®^K:iimU, 1 000l^<7^^|S®J 
^ffofc. ^tOii^. ^S&*3!)*0. 0 1%«Tt^)t' 

[0 14 1] 

ffWm^jm'f-li. 1 0^^:V^LJi2 0^J:3^::ga3 

soffit i-ijv ^•c , ^w^^im-mzmn-th 

[oi4 2]tfz. ^^m'r)tmn.:f)m^(7imsizim 
tmmiizmtitzmnmmifhz tizx'o. 

txi^mx'hh. 

[ 0 1 4 3 J § iofc:. ±iB<03Ke«:»)#^ 3K 
ig^:>]m^oi|:^)*<A:»3Sni.^*^}S^li:. TtS^ 

m.m^j:m^mmmx'hi. 

m2] :!^WMco^mii(^Miim-tlfzi!bt>zim^j:l^ 

[04 } :^^B^%^^s<^^yr^-tyo •'/ i^mvh 

1 01, 301, 206 msi. 
10 2, 3 02 

1 0 3, 3 03 Rttii 

104, 3 04 m^mnm 

105 ISlOiNSfltl 

106 ^2mmwm 

107 m3c7)iji3Si*:Jl 

10 8, 3 08 m2<nnMM 

10 9, 309 mmmfis 
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110, 310 
111, 311 
112, 312 



201 jMOtBLS 

202 w.i<^mwm(^mM 
2 03 ^2m-Mwm(r)^'m. 

20 5 miRE 
207, 208, 209 
210, 211. 212 
213, 214, 215 
216, 217, 218 
2 19-226 
227-230 



30 5 im^co^Krmf^m 

3 06 imBcom2(r>ii^mi¥m 

3 07 imm3(^^m 

315 2fflgcomi0^frl 

3 16 2m(Dm2co^mi^m 

317 2ffiic0ll3iO4i^*a 

401 3feS«:^J«i^ 

4 02 

4 03 t?t 

4 04 sff«iai#g 

405 ^mmm 

4 06 ii5::^]ift^#S 
407 



[HI] 



m2] 




I 202 [203 I 204 

nriXf^ m cSd rn cod rn cm 





SI9 231 222 12H 

320 333 334 333 



[04] 



401 



4 0 4 

5 



